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yjXK 576. 893. 195 

O IIAPA3HTOOOPHOH BAKYOJIH MHKPOCnOPHflHH 
© H. B. Hcch, K). H. CoKOJiOBa, B. H. BopoHHH 

npoBe^eH cpaBHHTejibHbiH aHajiH3 co6cTBeHHbix h jiHTepaTypHbix jiaHHbix no tohkoh mopcJdojio- 
thh napa3HTOcj)opHOH BaKyojin (FIB), HHjiyiiHpyeMOH HHBa3Hefi MHKpocnopHjiHH, h no ee pacnpocr- 
paHeHHio y XHBOTHbix pa3Hbix ypoBHefi opraHH3aijHH. PaccMOTpeHbi oco6chhocth OTBeTHbix (a) 
KJieTOK pa3Hbix TKaHen cneuHcjiHHHoro X03HHHa Ha HHBa3Hio CBoero napa3HTa h (6) kjictok ojihoh 
TK aHH Ha 3apaxeHHe «cbohmh» h «nyxHMH» napa3HTaMH. FIoKa3aHO, hto o6pa30BaHHe BaKyojin 
o6ycjiOB;ieHO He TOJibKO otbcthoh peaxuneH xo35iHHa Ha 3apaaceHHe onpejiejieHHbiM bhjiom napa3HTa, 
HO H npHHaaneXHOCTbK) HHBa3HpOBaHHbIX KJieTOK K OnpejieJieHHOH TKaHH. ripH MHKp0CK0pHJlH03aX 
BbWBjieHO 6o;ibiiiee, neM npn jipyrnx np0T0300H03ax, pa3HOo6pa3ne yjibTpaTOHkOH opraHH3aiiHH 11B, 
npejinojio^cHTejibHO CB5naHHoe c iiinpOKHM pacnpocTpaHeHHeM MHKpocnopHjiHH y acnBOTHbix Bcex 
CHCTeMaTHnecKHx rpynn. BbwejieHbi 3 ocHOBHbix THna BaKyojieft, CBOHCTBeHHbix TenjiOKpoBHbiM 
no3BOHOHHbiM, pbi6aM, 6ecno3BOHOHHbiM h ojiHOKJieTOHHbiM ^CHBOTHbiM. BbiCKa3aHO npejinojioaceHHe, 
hto o6pa30BaHHe FIB xapaKTepHO juia CTaHOBJieHHfl napa3HTO-xo35iHHHbix oTHomeHHH MHKpocnopH¬ 
jiHH C XHB0THbIMH-X035ieBaMH. Ilo MHeHHIO BBTOpOB, HBJlHHHe UB - CBHJieTeJlbCTBO 60 Jiee npHMH- 

thbhoto xapaKTepa B3aHMOOTHOiueHHH, neM pa3BHTHe napa3HTOB b np^MOM KOHTaKTe c UHTonjia3MOH 
KJieTKH X03»HHa. 


MHKpocnopHjiHH - THn o6jlHraTHbIX napa3HTHHeCKHX npOTHCTOB, pa3BHBaiOUUHXCa 

BHyTpHKJieTOHHO B XCHBOTHbIX BCeX ypOBHCH OpraHH3aUHH. EoJlbLUHHCTBO (|)H3H0J10rHHe- 
CKHX OTnpaBJieHHH MHKpocnopHjiHH, XapaKTepH3yK)IUHX napa3HT0-X03HHHHbie OTHOLUeHHH 
c 3apaxceHHbiM hmh xchbothmm, o6ycjiOBJieHO npoueccaMH, npoTeKaioniHMH Ha rpaHHue 
B3aHMOJieHCTBHa KJieTOK napa3HTa H X0351HHa. B 3aBHCHMOCTH OT BHJIOBOH npHHajlJieXCHOC- 
TH MHKpocnopHjiHH pa3BHBaiOTCfl JIh6o B HenOCpejlCTBeHHOM KOHTaKTe C UHTOnJia3MOH 
KJieTKH X0351HHa, J1 h6o 6yjiyHH H30JIHp0BaHHbIMH OT Hee o6oJIOHKaMH pa3H006pa3H0r0 
CTpoeHHa h pa3Horo nponcxoxcjieHHfl: cc})opMHpoBaHHbiMH jih6o KJieTKOH napa3HTa («cno- 
poc{)opHbie ny3bipbKH»), jih6o npeHMymecTBeHHO kjictkoh xo3HHHa («napa3HTOc})opHbie 
BaKyojiH»). 06a THna CTpyKTyp o6whho orpaHHneHbi MeM6paHaMH, KpaHHe pejiKO — 
aMopc{)HbiM ceKpeTopHbiM MaTepnajiOM. 

06menpHHaTO (Cali, Takvorian, 1999) OTHeceHHe MHKpocnopHjiHH k ojiHOMy H3 4 
THnOB, pa3JlHHaK)IUHXC51 no XapaKTepy HX B3aHM00TH0UieHHH C KJieTKOH X03HHHa. 
1. OopMbI, pa3BHBaK)IUHeC51 B npHMOM KOHTaKTe C UHT0nJia3M0H KJieTKH X03HHHa: njia3- 
MajieMMa napa3HTa — ejiHHCTBeHHaa o6ojiOHKa, pa3jieji5nomaa KJieTKH jiByx opraHH3MOB 
(Nosema, Perezia, Unikaryon h MHorne zipyrne pojibi). 2. OopMbi, KJieTKa KOTopwx npn 
pa3BHTHH npojiyiiHpyeT jionojiHHTejibHbie o6ojiohkh (cnopocjDopHbiH ny3bipeK), npn 3tom 
60JlbLUHHCTB0 BHJ10B napa3HT0B B HanaJie pa3BHTHH HaXOJIHTCfl B np51M0M KOHTaKTe c 
KJieTKOH xo3«HHa h jiHiiib npn nepexojie k cnoporoHHH OKpyxaeTCfl o6ojiohkoh — 
npoH3BOjiHOH MaTepHHCKoro cnoporoHajibHoro njia3MOjiH5i ( Thelohania, Vairimorha, Oc- 
tosporea h MHorne jipyrne pojibi); b pejiKHx cjiyna^x o6ojiOHKa o6pa3yeTC« Ha caMbix 
paHHHx 3Tanax )KH3HeHHoro uHKJia, npeBpamaacb b cnopoc{)opHbiH ny3bipex npn nepexojie 
napa3HT0B k cnoporoHHH ( Pleistophora, Vavraia). 3. OopMbi, pa3BHBaiomHecfl BHyTpn 
ZlonojiHHTejibHOH o6ojiohkh, orpaHHHHBaiomeH ynacTOK uHTonjia3Mbi c KJieTKaMH napa3H- 
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TOB H 06pa30BaHH0H KJieTKOH X03HHHa (t. e. B napa3HTOCj)OpHOH BaKyOJIH), KJieTKH X03HHHa 
npH 3 tom He rHnepTpoc})HpyK)TCfl hjih rnnepTpocjwpoBaHbi cjia6o ( Tetramicra ). 4. OopMbi, 
H30JlHp0BaHHbie OT UHTOIUia3MbI KJieTKH X035IHHa MeM6paHaMH H CIIOpOC})OpHOrO ny3bipbKa, 
h napa3HTOc{)opHOH BaKyojiH ( Striatospora ). 

B aaHHOH pa6oTe BHHMaHHe axueHTHpoBaHO Ha Taxon otbcthoh peaKUHH kjictkh 
X 03HHHa, KaK B03HHKH0BeHHe B HCH napa3HTO(J>OpHOH BaKyojiH (FIB) (THnbI 3 H 4), HaJIHHHe 
KOTOpOH y MHKpOCnOpHAHH B COBpeMCHHOH CHCTeMBTHKe npH3HaeTC5I BaXCHbIM TaKCOHO- 
MHnecKHM npH3HaKOM poaoBoro ypoBHa (Sprague e. a., 1992). Ha ocHOBaHHH o63opa 
jiHTepaTypHbix uaHHbix h pe3yjibTaTOB co6cTBeHHbix sxcnepHMeHTOB ( HHTepecw aBTopoB 
HanpaBJieHbl Ha B3aHMOOTHOHJeHHH MHKpOCnopHJJHH C 6ecn03B0H0HHbIMH H pbl6aMH) 
paccMOTpeHbi: Mopcjxxnorna napa3HTOc{)opHbix Baxyojien h HajiHnne Taxon otbcthoh 
peaKUHH y xchbothmx pa3Hbix ypoBHen opraHH3auHH, b KjieTKax pa3Hbix TxaHen, y 
cneuH(})HHHbix h HecneuHcjjHHHbix xo3aeB, noKa3aH c{)opMajibHbiH nouxou k oueHKe 
uaHHoro aBjieHHa. 

HAJIHHHE H CTPOEHHE nAPA3HTOOOPHOft BAKYOJIH MHKPOCnOPHUHft 
Y PA3HLIX XOIBOTHMX 

BnepBbie TepMHH «napa3HTOc})opHaH BaKyojib» npemioxceH mifl BaKyojiH, b kotopoh 
npoxouHT pa3BHTHe SHMepoHUHbix kokuhuhh, 3aTeM Hcnojib30BaH npH OnncaHHH couep- 
xcamHX napa3HTOB BHyTpHKjieTOHHbix KOMnapTMeHTOB, xapaKTepHbix h jyia upyrnx npo- 
CTeHiuHx. npH 3tom h aBTopw, npeuJioxcHBLijHe TepMHH, h hx nocjieuoBaTeJiH noupa3yMe- 
BajiH, hto «KJiaccHHecKaa» FIB npejjcTaBjiaeT co6oh aHanor c})arouHTapHOH BaKyojiH, 
BHU0H3MeHeHH0H napa3HTaMH jyifl cbohx Hyxcu: nB o6pa3yeTca b pe3yjibTaTe peuenTop- 
onocpeuoBaHHoro (o6biHHoro hjih HHuyuupoBaHHoro napa3HTOM) cj)arouHT03a, ee mcm 6- 
paHbi aBjiaioTca npoH 3 BO£HbiMH njia3MajieMMbi. B npouecce pa3BHTna napa3HTa nou 
BJinaHHeM ero cexpeunn ac})cJ)HHHbie k jiH30C0MaM MeM6paHbi FIB MOUHC^HunpyioTca, hto 
npeuoTBpamaeT hx cjihahhc c sthmh opraHejuiaMH (Eenep, 1989). CoBpeMeHHbie nccjie- 
UOBaHHa noKa3ajiH, hto y pa3Hbix BHyTpHKjieTOHHbix napa3HTOB MexaHH3Mbi HHuyunpoBa- 
hh x FIB cymecTBeHHO pa3JiHHaiOTCfl, ojmaxo y MHKpocnopnunH sth MexaHH3Mbi .eme He 
H3yneHbi. 

«KjiaccHHecKyio» FIB, comacHO aHajiH3y coBpeMeHHbix nyGjiHKaunn, xapaKTepH3yiOT 
UBa ocHOBHbix MOMeHTa: 1) b ee cJ)opMHpoBaHHH ynacTByeT njia3MaTHnecKaa MeM6paHa 
KJieTKH xo3aHHa KaK b KanecTBe HCTOHHHKa MeM6paH FIB, TaK h b KanecTBe 30Hbi 
nepBHHHoro B3aHMoaeHCTBHH h/hjih cneuHajiH3HpoBaHHoro canTa nepeuann cnrHajia; 
2) napa3HT ncnojib3yeT, MOUHcj)HUHpyeT hjih aKTHBHpyeT c{)yHKUHOHajibHbie npeucymecT- 
Byiomne bo3mo)khocth kjictkh xo3HHHa. 

FIo3UHee 6bui onncaH eme ojjhh THn Baxyojien, Ha3BaHHbix btophhhmmh, b o6pa30Ba- 
hhh KOTopbix ocHOBHoe ynacTHe npHHHMaeT 3Huonjia3MaTHHecKaa ceTb (3P) kjictkh 
xo3«HHa (Enzeroth e. a., 1986). 

Ochobhoh npHHHHOH Haiuero HHTepeca k Taxon aocTaTOHHO peuxon otbcthoh peaKUHH 
KJieTOK XCHB0TH0T0-X035IHHa Ha MHKpOCnopHUH03, KaK B03HHKH0BeHHe FIB (a6cOJIK)THOe 
6oJIbUIHHCTBO BHJJOB MHKpOCnOpHJJHH pa3BHBaeTCH B npflMOM KOHTaKTe C UHTOnJia3MOH 
KJieTKH X035IHHa), «BJI5ieTC5I yHHKajIbHblH AJ1H napa3HTHHeCKHX BHyTpHKjieTOHHbix SyxapHOT 
cnoco6 npoHHKHOBeHHa napa3HTOB b KjieTKy xo35WHa. MojiexyjiapHbie ochobm 3Toro 
npouecca He H3yneHbi, ojmaxo cyTb ero coctoht b nepc{)opauHH noJiapHOH Tpy6xon 
njia3MajieMMbi kjictkh xo3«HHa h BBeueHHH no ee xaHajiy cnoponjia3Mbi (3apoubima) BHyTpb 
KJieTKH. n P H 3tom KOHTaKT napa3HTa c njia3MajieMMOH kjictkh xo3«HHa cBeueH k mhhh- 
MyMy B npOCTpaHCTBeHHOM H BpeMeHHOM BbipaXCeHHH; B03M0XCH0, HTO 3TOT KOHTaKT 
peryjinpyeTca npoueccaMH, npHHUHnnajibHO otjihhhmmh ot H3BecTHbix. Bo bcakom cjiynae, 
y mhothx bhjjob MHKpocnopHjjHH, o6pa3yiomHx nB, cnoponjia3Ma b nepBbie MHHyTbi 
BHyTpHKjieTOHHoro cymecTBOBaHHH oxpyxceHa jmyMfl MeM6paHaMH, npejjCTaBjunoiuHMH 
uepHBaTbi MeM6paHbi nojiapHon TpySxn: BHyTpeHHen h ee xopon. HapyxcHaa Bcxope 
Hcne3aeT. Fbojiauna kjictkh napa3HTa ot uHTonjia3Mbi kjictkh xo3«HHa c{)opMHpyeTca 
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Ta6jiHixa 1 

MmcpocnopHAHH, HH^yuHpyKDmHe THnHHHyK) napa3HTo4>opHyio BaKyo;ib 


Table 1. Microsporidians inducing typical parasitophorous vacuoles 


Bufl MHKpOCnopHAHM 
(aBTop onncaHHfl BaKyojin) 

Bh£ HCHBOTHOrO-X03flHHa 

(thi"i, Kjiacc, oTpaa) 

HHBa3HpyeMaa 

TKaHb 

OcoOeHHOCTb (J)OpMHpO- 
BaHHfl BaKyojiH 

Metchnikovella spionis 

Polyrhabdina brasili (Api- 

3H,aonjia3Ma 

CTeHKa FIB o6pa30BaHa 

M. wohlfarthi (Hildebrand, 

complexa, Gregari- 
nida) 

» 

AByMfl MeMbpaHaMH, 

Ha BHeuiHen pwbo- 
COMbl 

Ta ace 

1974) 

Pseudopleistophora szollosi 

Armandia brevis (Poly- 

Avl ua 

» » 

(Sprague, 1977) 
Chytridioides schizophylli 

chaeta, Diplopoda) 
Schizophyllum mediterra- 

SnuTejiHH 

» » 

(Sprague e. a., 1992) 

neum (Polychaeta, 

KHUieMHHKa 


Glugoides intestinalis 

Diplopoda) 

Daphnia pulex (Arthropo- 

Ta ace 

CTeHKa FIB o6pa30BaHa 

(Larsson e. a., 1996) 

da, Crustacea, Clado- 


oahoh MeMbpaHOH 

Baculea daphniae (Loubes, 

cera) 

Daphnia pulex (Arthropo- 

» » 

C pHboCOMaMH 
ObojioHKa BaKyojiH orho- 

Akbarieh, 1977) 

da, Crustacea, Clado- 


cjioHHaB, 6e3 ph6ocom 

Buxtehudea scaniae 

cera) 

Petrobius brevistylis 

» » 


(Larsson, 1980) 

Chytridiopsis socius (Ma- 

(Arthropoda, Insecta, 
Thysanura) 

Blaps mortisaga (Arthro- 

» » 


nier, Ormieres, 1968) 

Ch. typographi (Purrini, 

poda, Insecta, Coleo- 
ptera) 

Ips typographus (Arthro- 

» » 

FIB o6pa3yeTCB TOJibKo 

Weiser, 1985) 

poda, Insecta, Coleo- 


B 6oKaJIOBHAHbIX 

Endoreticulatus fldelis 

ptera) 

Leptinotarsa unedecimli- 

» » 

KJieTKax BOKpyr toji- 
CTOCTeHHblX cnop, 
MeMbpaHa FIB cHapy- 
acH HeceT ny3bipbKH 

T3P 

flBe MeMbpaHbi, Ha BHeiu- 

Microsporidium itiiti 

neata (Arthropoda, 
Insecta, Coleoptera) 

Listronotus bonariensis 

KHUieMHHK, 

Hen pHbocoMbi, 
no;iocTb BaKyojiH ob- 
pa3yeTCB npH cnopo- 

TOHHH 

Ta ace 

(Malone, 1987) 

(Arthropoda, Insecta, 

3aieM Apyrne 


Nolleria pul ids (Beard 

Coleoptera) 
Ctenocephalides felis 

opraHbi 

Ta ace 

» » 

e. a., 1990) 

Nosema wistmansi 

(Arthropoda, Insecta, 
Siphonaptera) 

Gperophtera brumata 

SnHTejiHH 

» » 

(Canning e. a., 1983) 

(Arthropoda, Insecta, 

KHUieMHHKa 


Striatospora chironomi 

Lepidoptera) 
Chironomus plumosus 

)KnpoBoe Tejio 

Lpynna cnopo<})opHbix 

Cylindrospora chironomi 

(Arthropoda, Insecta, 
Diptera) 

Chironomus plumosus 

» » 

BaKyojien oKpyaceHa 
QHHOH MeMbpaHOH 
nB c pnbocoMaMH 

Ta ace 

Tetramicra brevifilum 

(Arthropoda, Insecta, 
Diptera) 

Scophthalmus maximus 

Coe^HHHTeJlbHaB 

ObojioHKa BaKyojiH obpa- 

(Matthews, Matthews, 

(Vertebrate, Osteich- 

TKaHb 

30BaHa oaHOH MeMb- 

1980) 

thyes) 


paHOH be3 pHbocoM 
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Ta6jiHua 1 ( npodonotcenue) 


Bun MHKpocnopnaHH 
(aBTop oriHcaHHfl BaKyojin) 

BHH XHB0TH0r0-X03flHHa 
(THn, KJiacc, oTpaa) 

MHBa3HpyeMaa 

TKBHb 

OcobeHHOCTb (J)OpMHpO- 
BaHHH BaKyojiH 

Encephalitozoon cuniculi 

(Vertebrata, Mammalia, 

Mo 3 r, noHKH, 

06ojioHKa BaxyojiH oaho- 

(Nelson, 1962) 

MHorne 0 Tpam>i) 

3HA0TeJIHH 

cjioHHan, nojiocTb 
3ano^HeHa pa3HbiMM 
CTa^HHMH 

E. hellem 

Homo sapiens 


Ta xce 

Vittaforma cornea 

» » 

PoroBHua rjia 3 , 
3nHTeJIHH 

MonenoJioBbix 

nyren 

06ojioHKa FIB H3 AByx 
MeMbpaH, npHJieraio- 

LUHX K KaXCAOM CTaHHH 


nepe3 2 — 3 h, y pa3Hbix bh^ob MHKpocnopnflHH OHa BbipaxeHa b pa3HOH cTeneHH h 
AOCTHraeTCfl pa3HbiMH :noco6aMH. OopMbi h oco 6 chhocth stoh h30^huhh, a Taxxce 
yjibTpaTOHKafl opraHH3a uha FIB y xcHBOTHbix-xo35ieB pa3Horo ypoBHfl opraHH3auHH pac- 
CMOTpeHbi HaMH HHxce, i Taxxce npejacTaBJieHbi b Tabu. 1, 2. 

llapa3HTOct)opHbie b a k yo jih MHKpocnopHflHH, napa3HTHpyiomHx y 
MJieKonHTaiomHX v\ HejiOBexa. IlepBOH MHKpocnopHflHew, y KOTOpOH noapobHO 
onwcaHa 3Ta Baxyojib, 6bui uinpoKO pacnpocTpaHeHHbiH cpean TeruiOKpoBHbix no3BOHOH- 
Hbix (nTHU, MJieKonHTaiomHX w HenoBexa) Encephalitozoon cuniculi (Nelson, 1962; Petri, 
Schiodt, 1966; Akao, 1969; Sprague, Vernick, 1971; Vavra e. a., 1972; Trager, 1974; 
Barker, 1975; Pakes e. a., 1975; Weidner, 1975). OcHOBHbie cJ)aKTbi, npHBe^eHHbie b sthx 
onncaHHHx, TaxoBbi: 1 — n;ia3Ma.neMMa cnoponjia3Mbi Bcxope nocne BHenpeHHfl b KJieTxy 
oxpyxceHa o^HHapHOH 3aMKHyTOH MeM6paHOH kjictkh; 2 — no Mepe pa3MHOxceHH« 
napa3HTOB o6i>eM BaxyonH h nnomaflb MeM6paHbi FIB yBejiHHHBaioTCfl 3a cneT nocTynneHna 
UHTonjia3Mbi KJieTKH xo3«HHa BHyTpb FIB nyreM npouecca, cxonHoro c nnH 0 UHT 030 M; 3 — 

Ta6jinua 2 

MHKpOCnopHAHH C HeTHnHHHbIMH napa3HTO(J)OpHbIMH BaxyOJIHMH 


Table 2. Microsporidians with atypical parasitophorous vacuoles 


Bun MHKpocnopkmHH 
(aBTop onHcaHHfl BaKyojiH) 

Bh£ XCHB0TH0r0-X03flHHa 
(Tun, KJiacc, oTpaa) 

HHBa3HpyeMafl 

TKaHb 

OcoSeHHOCTb (J)OpMHpO- 
BaHHfl BaKyojiH 

Ameson michaelis (Weid¬ 
ner, 1970) 

Callinectes sapidus 

(Arthropoda, Crusta¬ 
cea, Decapoda) 

MycxyjiaTypa 

MeM 6 paHaMH HI3P orpa- 

HHHeHbl TOJIbKO 
MepOHTbl 

Nosema cuneatum (Streett, 
Henry, 1987) 

Melanoplus sanquinipes 
(Arthropoda, Insecta, 
Orthoptera) 

Bee opraHbi 

MepoHTbi h paHHHe cno- 
poHTbi orpaHHneHbi 
npepbiBHCTbiM cJioeM 
c pubocoMaMH 

Cystosporogenes operophtera 
(Canning e. a., 1985) 

Operophtera brumata 
(Arthropoda, Insecta, 
Lepidoptera) 

Ta xce 

Be MeMbpaHbi, 

ho Ha BHeuiHeii HeT 
pHboCOM (?) 

Cylindrospora fasciculata 
(Larsson, 1986) 

Macropelopia sp. (Arthro¬ 
poda, Insecta, Dip- 
tera) 

^CnpoBoe Tejio 

Baxyojib TOJibKO BOKpyr 
MepOHTOB 

Heterosporis finki 

Pterophyllum scalare (Ver¬ 

Coe^HHHTeJibHaH 

Baxyojib orpaHHHeHa 

(Schubert, 1969) 

tebrata, Osteichthyes) 

TKaHb, 

Mbimubi 

TOJICTOH, nJIOTHOH 
060 JIOHKOH 

Loma fontinalis (Morrison, 
Sprague, 1983) 

Salvelinus fontinalis (Ver¬ 
tebrata) 

)Ka 6 pbi 

Baxyojib o 6 pa 3 yeTCH npH 
aeJieHHH cnopobjiac- 
tob, 3anojiHeHa Tpy 6 - 
HaTblMH CTpyKTypaMH 

L. acerinae (Lorn, Pekkari- 
nen, 1999) 

Gymnocaphalus cernuus 

» 

Ta xce 

Enterocytozoon bieneusi 

Homo sapiens (Vertebrata, 

3nHTejiHH 

Cnopbi oxpyxceHbi CJioeM 

(Desportes e. a., 1985) 

Mammalia, Primat) 

KHUieHHHKa 

Be3HKyji 3P 
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nB coAepxHT pa3Hbie ctzjxuu pa3BHTH5i napa3HTa, MepoHTbi coxpaHHioT CBH3b c MeM6pa- 
hoh nB, CTa^HH cnoporoHHH h cnopbi 3Ty CBH3b Tep^KDT h CKanjiHBaioTCH b ueHTpe nB; 
4 — nB oxpyxceHa UHCTepHaMH 3P h mhtoxohaphhmh kjictkh xo35iHHa ncw)6HO 
napa3HTaM, jiexcamnM b npaMOM xoHTaxTe c uHTonjia3Mon; 5 — b c})arouHTax, hmckdluhx 
xopouio pa3BHTyio jiH30C0MHyK) CHCTeMy, cjihahha ee ajieMeHTOB c nB He nponcxojmT. 
flaHHbix o CBA3H nB c KaHajiaMH UI3P hct hh b oahom onHcaHHH. HaH6ojibLuero pa3Mepa 
BaxyojiH AOCTHraioT b Maxpocjjarax MbimeH h b xjieTxax xoponjiHoro cnjieTeHHfl xpbic 
(Nelson, 1962; Vavra e. a., 1972) (pnc. 1 ,a). 

MexaHH3Mbi cneuHc})HHecKoro bo3achctbh5i MHxpocnopnjiHH Ha MeM6paHy kjictkh 
TenjioKpoBHoro >KHBOTHoro-xo35iHHa, HHAyuHpyiomHe ee npeo6pa30BaHHe b o6ojiOHKy nB, 
HeH3BecTHbi. MHKpocnopHAHH 6ecno3BOHOHHbix, HMeiomHe AJiHHHbie nojiapHbie Tpy6KH, 
3apaxcaiOT KjieTKy nyTeM MexaHHHecKoro npoKOJia ee o6ojiohkh. Encephalitozoon cuniculi 
HMeeT KopoTKyio no cpaBHeHHio c jipyrHMH BHjjaMH MHKpocnopnjiHH nojiapHyio Tpy6Ky. 
nosTOMy npejmojiarajiocb, hto Taxaa nojiapHaa Tpy6Ka He cnoco6Ha npoKOJiOTb njia3Ma- 
jieMMy KjieTKH xo3HHHa: napa3HT nona^aeT b Hee npH cjiarouHTHpoBaHHH nojiapHbix Tpy6oK 
h cnopon;ia3M aHajiorHHHO kokuhaham (Pakes e. a., 1975; Weidner, 1975). no3jmee 
nonajjaHHe MHxpocnopHAHH b KjieTKy cnoco6oM, pojiCTBeHHbiM HHjiyunpoBaHHOMy cjjaro- 
UHT03y, noABeprnocb comhchhio, BO-nepBbix, noTOMy hto 6biJio 3ac})HKCHpoBaHO 3apaxceHHe 
nonenHoro snHTejina nyTeM npoKOJia njia3MajieMMbi kjictok nojmpHbiMH Tpy6KaMH (Ha¬ 
milton, Cox, 1981), a Bo-BTopbix, noTOMy hto oh He xapaKTepeH jyia Bcex apyrnx bhjiob 
MHKpocnopnjiHH. 3acny)KHBaK)T bhhmbhhh cjjaKTbi, roBopamne o bo3moxchocth «kom6h- 
HHpoBaHHoro» nyTH npoHHKHOBeHHfl MHKpocnopHAHH b KjieTKy. Tax, eme Banjmep 
(Weidner, 1972) otmcthji, hto 3apaxceHHe pa3JiHHHbix kjictok MHKpocnopnjiHflMH Ameson 
michaelis npoxojiHT ycneuiHO, ecjiH nocjie npoxojia njia3MajieMMa HaTexaeT Ha nojiapHyio 
Tpy6xy. Hepe3 20 jieT (Canning e. a., 1992) npH H3yneHHH MHKpocnopnjiHH Encephalito¬ 
zoon sp. nojiyneHbi xapTHHbi «BjiaBJiHBaHH5i» ynacTxa njia3MajieMMbi BHyTpb kjictkh 
xo3HHHa BepmHHOH nojiapHOH TpyOxH. 06a cJjaxTa noKa3biBaioT, hto b otbct Ha X-c})aKTopbi 
Bbl6pOUieHHOH H3 Cnopbi nOJI5ipHOH Tpy6KH nOBepXHOCTb UHTOnjia3MaTHHeCKOH MeM6paHbI 
KJICTKH X035IHHa H3MCH5ieT CBOHCTBa, CTaHOBflCb Hpe3BbIHaHHO Jia6HJIbHOH. B03M0XH0, HTO 
pa3BHTHe BbiCTpejiHBaeMOH H3 cnopbi cnoponjia3Mbi HanHHaeTca hmchho b yrjiy6jieHHH 
njia3MajieMMbi, bo3hhkuicm noji B03jteHCTBHeM cJjaxTopoB nojiapHoi! Tpy6xn. 

y jipyroro npejiCTaBHTejifl 3Toro pojia — E. ( Septata) intestinalis, napa3HTHpyiomero 
b KJieTKax KHineHHHKa 6ojibHbix ennfloM, MepoHTbi 3aKjiioHeHbi b TecHO npnjieraiomyK) 
k hx njia3MajieMMe MeM6paHy nB. B KOHue cnoporoHHH OTjiejibHbie BaxyojiH cjiHBaioTCfl 
b o6myio nB, HMeiomyio bha Mopyjibi, Tax xax xaxcnafl cnopa b Hen oxpyxceHa cenToii H3 
rpaHyjiapHoro MaTepnajia, OTCToamero ot ee noBepxHOCTH Ha bccm npoTaxeHHH Ha paBHOM 
paccTOHHHH. CnepBa stot 3KCTpauejuiioji5ipHbiH MaTepnaji OTKjiajibiBaeTCfl Ha njia3MajieMMe 
cnopoHTOB, nosTOMy npejmojiaraeTCH ero napa3HTapHoe nponcxoxmeHHe. 

B Taxyio xce Baxyojib, xax y E. cuniculi , 3aKjnoHeH E. hellem , napa3HTHpyiomHH b 
snHTejinajibHbix KJieTKax HejiOBexa. npn H3yneHHH cbohctb MeM6paHbi nB, coaepacamen 
3Toro napa3HTa, JleHTH h AP- (Leitch e. a., 1995) noxa3ajiH, hto OHa npoHHuaeMa juifl 
hohob Ca ++ , Bojiopojia h xpynHbix aHHOHOB THna xajibueHHa (KOHueHTpaunn sthx aHHOHOB 
H KaTHOHOB, H3MepeHHbie no o6e CTOpOHbl o6oJIOHKH nB, 6bICTpO BbipaBHHBaiOTCfl), HTO 
rOBOpHT O B03M0>KH0CTH CB060JIH0r0 npOHHKHOBCHHfl Hepe3 Hee xpynHbix MOJiexyjI 
nHTaTejibHbix BemecTB. To oGcTOHTejibCTBO, hto b KJieTKax MJiexonHTaiomnx MeM6paHa 
nB MHKpocnopHjiHH poaa Encephalitozoon cnoco6Ha c{3opMHpoBaTb nHH0UHT03Hbie Baxy- 
ojih, roBopHT o bo3mo)khocth ynacTHfl b ee o6pa30BaHHH njia3MajieMMbi kjictkh xo3HHHa, 
oco6eHHo b Tex cjiynaflx, xocna napa3HT npoxojiHT pa3BHTHe b 3amHTHbix xjieTxax xpoBH 
(MaxpocJiarH). 3HanHTejibHO Tpyjmee oGijHCHHTb Taxoe ace CTpoeHHe BaxyojiH b xjieTxax, 
KOTOpbIM He CBOHCTBeHHbl HH (J>ar0UHT03, HH nHH0UHT03. 

KocBeHHbiM CBHjieTejibCTBOM b nojib3y bo3mo>khocth «cJ)arouHTapHoro nyTH» BHejipe- 
hhh MHxpocnopHAHH pojia Encephalitozoon b KjieTKy, HMeiomero pe3yjibTaTOM o6pa30Ba- 
hhh nB b xjiaccHHecKOM noHHMaHHH TepMHHa, MoxceT nocjiyxcHTb cjiejiyiomee cooGpaxce- 
HHe. 3tot poji no cyTH ejiHHCTBeHHbiH, Hbe CTaHOBjieHHe b xanecTBe napa3HTOB CBH3aHO 
C TenjIOKpOBHbIMH XCHBOTHbIMH - nTHIjaMH H MJieKOnHTaKDLUHMH. npHpOJIHaH OHafOBOCTb 
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Phc. 1. Tnnbi napa3HToc})opHbix BaicyojieH (FIB) MHKpocnopnaHH (cxeMa). 

a — nB y TeruioKpoBHbix xcmbothhx; 6 — 11B y pbi6; e — nB y HJieHMCTOHorMx; ^ — FIB y npocTeMWMX m apyrwx 
xo3hcb; k — KaHaji LLI3P, cocjimhhioiiimm Baxyojib c 3P kjictkm xo3HMHa; kx — KJieTKa xo3«MHa; m — MepoHT; mb — 
MeM6paHa BaKyojin; Mm — mmtoxohjipmm kjictkm xo3HMHa; on — o6ojioHKa cnopo4)opHoro ny3bipbKa; p — pmOocomm; 
c — cnopa; c 6 — cnopo6jiaci; cn — cnopoHT; op — 3Hjionjia3MaTMHecKaH ceTb; six — Hapo kjictkm xo3HMHa. 

Fig. 1. The types of the microsporidian parasitophorous vacuoles (scheme). 


BHflOB 3TOrO po^a TaKXe CBfl3aHa HCKJHOHHTeJIbHO C 3THMH XCHBOTHbIMH B OTJIHHHe OT BCeX 
apyrnx bh^ob MHKpocnopn^HH, H3BecTHbix H3 MJieKonwTaiomHX, Bic/nonaa nejiOBeKa. 
Bo3moxcho, nepexcm k napa3HTH3My c xojio^HOKpoBHbix xcHBOTHbix (c MeHee pa3BHTOH 
HMMyHHOH CHCTeMOH) Ha TenjIOKpOBHbIX np0H3011ieJl BCJieflCTBHe OT6opa Cj)OpM MHKpO- 
cnopH^HH, cnoco6Hbix npe^OTBpamaTb 3 h^ouhto 3 npw 3axBaTe MaicpocjDaraMH hjih /tpyrwMH 
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thmh c})arouHTHpyK)LUHMH xjieTxaMH; Ha 6o.nee no3AHHx 3Tanax sbojhouhh napa3HTO- 
X03HHHH0H CHCTCMbl MHXpOCnOpHflHH pOfla EnCephdUtOZOOn Bbipa60TaJIH MexaHH3MbI 
HH^yKUHH cj)arouHT03a (hjih cxo^Horo c hhm npouecca), hto noMorjio hm ocBOHTb HHiiiy 
MeHee arpeccHBHbix b HMMyHOJiorHHecxoM acnexTe snHTejiHajibHbix KjieTOK. Bo3moxcho, 
hto HajiHHHe nB OTpaxcaeT He^aBHee, c no3HUHH sbojiiouhh, CTaHOBjieHHe xtaHHOH 
napa3HT0-X03HHHH0H CHCTeMbl. 

CoBepmeHHO HHaa oOojionxa orpaHHHHBaeT FIB MHxpocnopHAHH Vittaforma (= Nose - 
ma) cornea , 3apaxcaiomHx poroBHuy rjia3 h snHTejiHH MonenojiOBbix nyTew nenoBexa 
(Silveira, Canning, 1995). HanHHaa c paHHen MeporoHHH, Bee CTa^HH napa 3 HTOB oxpyxce- 
Hbi TpeMfl napajuiejibHbiMH TecHO pacnojioxceHHbiMH MeMOpaHaMH: BHyTpeHHen — caMoro 
napa 3 HTa, cpeflHen h BHeiHHen — 3P xo 3 HHHa, BHemHaa MeM 6 paHa opHaMeHTHpoBaHa 
pH 6 ocoMaMH. 06e MeM 6 paHbi FIB tccho npHJieraiOT k xneTxaM MHxpocnopHflHH h 
«AenHTca» BMecTe c hhmh, hto CBHfleTejibCTByeT 06 hx TpaHCcjDopMauHH napa3HTOM b 
OTJiHHHe ot MeM 6 paH y 6ecn03B0H0HHbix xo3aeB. 

TaKHM o6pa30M, ochobhoh MaTepHan no FIB y TennoKpoBHbix no 3 BOHOHHbix xcHBOTHbix 
h nenoBexa nonyneH b othoihchhh o^Horo BH^a — E. cuniculi. OcTajibHbie MHxpocnopH- 
jx hh, HHAyuMpyiomwe o6pa30BaHne nB, BbiHBjieHbi y nenoBexa npH HMMyHO,aecJ)HUHTe. 

ilpyrae H3BecTHbie y nenoBexa MHxpocnopHflHH — napa3HTbi Mbimu Trachipleistophora 
hominis, T. anthropophthera h Brachiola vesicularum , a Taxxce napa3HT snHTejmeB 
Enterocytozoon bieneusi — pa3BHBaiOTCH b npflMOM xoHTaxTe c UHTonjia3MOH xjictxh 
xo3^HHa. XapaxTepHbiH ujih mhoitix bhuob MHxpocnopHUHH MjiexonHTaiomHx, He o6pa3y- 
ioiuhx FIB (Didier, Bessinger, 1999), yxou ot HMMyHHOH aTaxn opraHH3Ma nyTeM 
H3MeHeHH5i TxaHeBOH H36HpaTejibHOCTH h nepexoua x napa3HTHpOBaHHK) b HecJ)arouHTH- 
pyiOLUHx xneTxax uenaeT HeB03M0xcHbiM npe3eHTauHio napa3HTapHbix aHTHreHOB (cjDyHxuHH 
Maxpoc{}aroB) w* nocneuyiomeH axTHBH3auHH cneuH({)HHecxoro HMMyHHTeTa. 

FIapa3HTO({)opHbie BaxyojiH'MHxpocnopHUHH, napa3HTHpyiomHx y pbi 6 , b 6 ojibinHHCTBe 
cjiynaeB orpaHHneHbi ouhoh MeM 6 paHOH, He opHaMeHTHpoBaHHOH pH 6 ocoMaMH, b neM ohh 
noxoxcH Ha Baxyonb E. cuniculi (pHC. 1,6). OuHaxo, no mhchhio OojibiiiHHCTBa aBTopoB, 
o 6 ojionxa 3thx FIB o6pa30BaHa MeM 6 paHaMH 3 HUonjia 3 MaTHHecxoro peTHxynyMa (3P), 
xoTopbie oxpyxcaiOT napa3HTOB jih6o Ha npoTflxceHHH Bcero xcH3HeHHoro uHXjia, npHneM 
CTa^HH MeporoHHH coxpaHHiOT CBH 3 b c MeM 6 paHOH FIB, jih6o raribxo Ha onpeAejieHHOM 
ero OTpe3xe. Tax, y MnxpocnopHUHH Tetramicra brevifilum, pa 3 BHBaiomeHCH b coeuHHH- 
TenbHOH TxaHH Mbimu, Bee CTa^HH pa 3 BHTHH 3 axniOHeHbi b FIB, orpaHHHeHHyio 
MeM 6 paHoii (Matthews, Matthews, 1980), a Boxpyr CTauHH upyroro Bnua Heterosporis 
finki b toh xce txbhh c£)opMHpyeTCfl mncTaa njiOTHafl o 6 ojionxa FIB (Schubert, 1969). 
nocjieflHflfl HMeeT cxouctbo c ynnoTHeHHbiMH oOojionxaMH cnopoc£)opHbix ny3bipbX0B 
MHXpOCnOpH^HH H3 MblLUU 6ecn03B0H0HHbIX. BepOflTHO, 3TH 060 JIOHXH HTpaiOT OXtHHa- 
xoByio ponb, 3amnmaH napa3HTOB ot MexaHHnecxoro B03xteHCTBHH coxpamaiomeHCfl 
TxaHH. 

y MHxpocnopHxtHH Loma branchialis (= L. morhua) H 3 nococeBbix (Morrison, Sprague, 
1981), y L. fontinalis H 3 aMepHxaHcxon najiHH Salvelinus fontinalis (Morrison, Sprague, 
1983) h y L. acerinae H 3 eprna Gymnocephalus (= Acerina) cernuus (Lorn, Pekkarinen, 
1999) MepOHTbl H paHHHe CnOpOHTbl pa3BHBaiOTCfl B npflMOM XOHTaXTe C UHTOnjia3MOH 
xneTXH xo 3 HHHa. Y L. acerinae ohh oxpyxceHbi nnocxHMH uHCTepHaMH 3P. FIB o 6 pa 3 yeTca 
Boxpyr cnoporoHajibHoro njia3MO,aHH napa3HTa HeoObiHHbiM jinn stoh cTpyxTypbi o6pa30M: 
H3 uHTon;ia3Mbi xneTXH xo3HHHa x xneTxe napa3HTa xtBHxcyTcn Mejixne ny3bipbXH c 
3JiexTpoHHO-njiOTHbiM MaTepHajiOM, H3 MeMOpaH c})opMHpyeTCH oOonoHxa nB, a MaTepHan 
H3JiHBaeTCH b nonocTb BaxyojiH. Oh nacTHHHO npeBpamaeTca b TpyOnaTyio ceTb h pa3ue;ifleT 
co6oh cnopoOnacTbi h cnopbi Tax, hto ujih ouHOH-uByx cnop co3uaeTCfl OTuejibHbiH 
xoMnapTMeHT. TpaHcnopT MaTepHana nepe 3 MeMOpaHy nB no 3 BOJiHeT npe^nonoxcHTb ero 
axTHBHyio MeTaOojiHHecxyio ponb. HajiHHHe TpyOnaTbix CTpyxTyp HeH3BecTHO ajih nB 
apyrHx, xpoMe pbi 6 , xcHBOTHbix h npH^aeT sthm nB cxoactbo co cnopoc})opHbiMH 
ny3bipbxaMH. 

H3-3a o6pa30BaHHH HexoTopbix nB y pbi 6 b nepHOfl cnoporoHHH napa3HTOB hx Tpy^HO 
OTJiHHaTb ot cnopocjDopHbix ny3bipbxoB. Tax, HanpHMep, aBTopbi, onHcaBiHHe hobwh po^ 
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Loma , no3flHee cohjih, hto npHHHJiH 3 a FIB cnopocfiopHbiH ny3bipeK (Morrison, Marryatt, 

1986) , h jiHLLib pa6oTa JIoMa h FleKKapHHeH noATBepAHJia npaBHJibHOCTb hx nepBO- 
onncaHHH. 

AHajiH3 coBpeMeHHbix AaHHbix noKa3biBaeT, hto o6pa30BaHHe FIB y pbi6 — AOCTaTOHHO 
peflKoe HBJieHHe, H3BecTHoe aah HecKOJibKHx poaob MHKpocnopHAHH. Bonee mnpoKO y 
hhx pacnpocTpaHeHa Taxaa OTBeTHan peaxuHH, xax B03HHKH0BeHHe kcchom. B stom 
cjiynae MHKpocnopHAHH HHAyunpyiOT npeBpameHne 3apaxceHHOH kjictkh b CHJibHO rnnep- 
Tpo(J)HpoBaHHyK) KJieTKy c TbicanaMH Hflep, 3aKJiK)HeHHyio b KOJiJiareHOByio xancyny h 
HecKOJibKO cnoeB cf)H6po6jiacTOB ( Loma , pa3BHBaiomaflC5i b FIB, h Glugea b cnopocjiopHbix 
ny3bipbKax); b cfiopMHpoBaHHH Kancyjibi ynacTByioT 3apaxceHHaH h He3apaxceHHbie kjictkh 
X03flHHa. 3TOT THn B3aHMOOTHOIlieHHH OTHOCHTCH yXCe K HaflKJieTOHHOMy (TKaHeBOMy HJIH 
opraHH3MeHHOMy) ypoBHio h nosTOMy hbmh He paccMaTpHBaeTca. 

FIapa3HTOc})opH an BaKyojib MHKpocnopHflHH, napa3HTHpyiomHX y 
HJieHHCTOHOTHX H ApyTHX 6ecn03BOHOHHbIX, HMeeT HHOe, HeM y n03B0H0H- 
Hbix, CTpoeHHe (pnc. 1, e). B 6ojibuiHHCTBe cnynaeB hccomhchho ee nponcxoxcAeHHe ot 
III3P KJieTKH X03HHHa. 06 3T0M TOBOpHT CJiejjyiOmHe npH3HaKH. 1. HaJIHHHe jih6o oahoh 
MeM6paHbi, rycTO ycbinaHHoii pn6ocoMaMH, jih6o AByx MeMdpaH, H3 KOTopbix jiHuib 
BHeuiHaa HeceT hx b 6ojibuiOM kojihhcctbc, HanoMHHaa sthm MeM6paHy *mpa. 2. Mcm6 - 
paHHblH KOHTHHyyM BHCLLIHeH MCM6paHbI C UI3P KJieTKH X03HHHa. 3. MOMeHTaJIbHOe 
pa3pymeHHe MeM6paHbi BaKyojiH npn rnGejin kjictkh b otjihhhc ot MeM6paHbi cnopocfiop- 
Horo ny3bipbKa, nacTO jyiHTejibHO coxpaHHiomeHca BOKpyr cnop npn nonajiaHHH bo 
BHeuiHioK) cpejiy. 

Taxon THn FIB onncaH y Endoreticulatus fidelis H3 xcyxa Leptinotarsa undecimlineata 
(Brooks e. a., 1988), Nosema wistmanis — H3 HeuiyeKpbiJioro Operophtera brumata 
(Canning e. a., 1983), Microsporidium itiiti — H3 xcyxa Listronotus bonariensis (Malone, 

1987) , a TaKXce y Pseudopleistophora szollosi — H3 hhu MHoromeTHHKOBoro nepBH 
Armandia brevis (Szollosi, 1971; Sprague, 1977). 

HaMH H3yneH0 CTpoeHHe FIB y HaceKOMbix ceM. Chironomidae, 3apaxceHHbix MHKpo- 
cnopnflHHMH OTpajia Cylindrosporida. Hcnojib30BaHbi CTaHAapTHbie mctoahkh 3JieKTpoH- 
hoh MHKpocKonHH (BopoHHH, 1999). FIpH 3apaxceHHH xcnpoBoro Tejia jihhhhok Chirono- 
mus plumosus TaKHMH MHKpocnopnflHHMH, KaK Cylindrospora chironomi h Striatospora 
chironomi, b oahoh KJieTKe o6biHHO o6pa3yeTCH HecKOJibKO FIB. KaxcAaa Baxyojib 
orpaHHHeHa oahoh MeM6paH0H, rycTO opHaMeHTHpoBaHHOH pn6ocoMaMH, h cojiepxcHT 
MHOxcecTBO cnopocJiopHbix ny3bipbK0B napa3HTa (pnc. 2, a\ cm. bkji.). B xaxcAOM cnopo- 
4)0pH0M ny3bipbKe 3aKJH0HeHbI MHKpocnopHAHH, HaXOflHmHeCH Ha OAHOH CTAAHH pa3BH- 
thh. FIojiocTb FIB coxpaHneT CBH3b c uHCTepHaMH UI3P KJieTOK xo3HHHa (pnc. 2, 6, e). 
CeTb Tpy6naTbix CTpyKTyp (tubular network), oxpyxcaiomafl MHKpocnopHAHH, HenocpeA- 
CTBeHHO KOHTaKTHpyHDLUHX C UHT0nJia3M0H KJieTKH X035IHHa HJIH 3aKJIK)HeHHbIX B CnOpO- 
4)opHOM ny3bipbKe, b FIB HaceKOMbix OTcyTCTByeT. B otjihhhc ot BaxyojiH E . cuniculi 
o6ojiOHKa FIB MHKpocnopHAHH b kjictkbx 6ecno3BOHOHHbix npnjieraeT k njia3MajieMMe 
KJieTOK napa3HTa o6biHHO Ha npoTaxceHHH Bcero pa3BHTHH napa3HTOB (pnc. 2, a, 6). 
CxojiHoe CTpoeHHe HMeeT FIB h y paKoo6pa3Hbix — paHKOB poAa Daphnia , 3 apaxceHHbix 
Glugoides intestinalis (Larsson e. a., 1996). B nocjiejjHeM cjiynae HHTepecHO to, hto Ha 
HeKOTopbix cpe3ax Baxyojib orpaHHHeHa AByMH MeM6paHaMH, ho pn6ocoMbi pacnojioxceHbi 
Ha BHyTpeHHen, a He Ha BHeuiHen MeM6paHe (pnc. 2, a). Flpn 3aBepmeHHH MHKpocnopn- 
Ahamh cnoporoHHH FIB nacTO oxpyxcaeTCH mhothmh MeM6paHaMH LII3P (Brooks e. a., 

1988) . TaKHM o6pa30M, CTpoeHHe FIB MHKpocnopHAHH y HjieHHCTOHornx cxoaho co 
CTpoeHHeM btophhhoh FIB kokuhahh y no3BOHOHHbix b tom, hto ee o6ojiOHKa o6pa30- 
BaHa MeM6paHaMH UI3P h He TepaeT CBH3b c 3HAonjia3MaTHHecKOH ceTbio kjictkh 

X03HHHa. 

Heo6xoAHMO OTMeTHTb, hto HMeiomnecH cfiaKTbi roBopaT o 3HaHHTejibH0M pa3HOo6pa- 
3HH B CTpoeHHH H BpeMeHH 06pa30BaHH5I FIB, 3aKJHOHaiOUJHX MHKpOCnopHAHH y pa3HbIX 
HjieHHCTOHornx. TaK, HanpHMep, y Baculea daphniae H3 paHKOB (Loubes, Akbarieh, 1977) 
o6ojiOHKa BaKyojiH OAHOcnonHaa, He opHaMeHTHpoBaHHaa pn6ocoMaMH, a y Cystosporo- 
genes operophterae H3 HeuiyeKpbiJibix HaceKOMbix — ABycjiOHHaa, ho Taxxce He Hecymaa 


52 



Ha HapyacHOH MeM6paHe pH6ocoMbi (Canning e. a., 1985). Flo HaiuHM Ha6jnoueHHHM, no 
Mepe pa3BHTHH MHKpocnopH^HH h 3anojiHeHHH napa3HTaMH 3HaHHTejibHoro oG'beMa kjictkh 
xo3HHHa pn6ocoMbi Ha MeM6paHax, oKpyxaiomHx napa3HTOB, nocTeneHHO HCHe3aiOT, hto, 
B03M0XCH0, H oG'bflCHHCT HX OTCyTCTBHe B 3THX CJiyHaflX. 

Heo6biHHa OTBeTHaa peaKUHH kjictok KHineHHHKa xyKa-Tnnorpa^a Ips typographus 
Ha HHBa3Hio MHKpocnopnjiHH Chytridiopsis typographi. 3Ta MHKpocnopnjiHfl o6pa3yeT 2 
Tnna cnop, npn stom TOHKOCTeHHbie pa3BHBaiOTCfl b cnopoc})opHOM ny3bipbKe, nceBuounc- 
Te, a TOJiCTOCTeHHbie — b FIB, KOTopan <J>opMHpyeTCH TOJibKO b OoKajiOBHUHbix mieTKax 
KHineHHHKa xo3HHHa. ABTopbi (Purrini, Weiser, 1985) nninyT, hto FIB o6pa30BaHa kjictkoh 
xo3HHHa, He ynoMHHaa, KaKHe opraHejuibi ynacTByiOT b ee cjDopMHpoBaHHH. Ha cjxrrorpa- 
4 )hhx BH^Ha ouHa MeM6paHa c TecHO npnjieraiomHMH k Hen c HapyxcHOH CTOpOHbi 
(b OTjiHHHe ot BaKyojiH E. cuniculi) MHoroHHCjieHHbiMH MejiKHMH ny3bipbKaMH ma^Koro 
3P. 3tot cjiynan HHTepeceH TeM, hto o6pa30BaHHe FIB Ha6jnouaeTCH TOJibKO b ouhom 
TH ne KjieTOK xo3HHHa, k TOMy xce b otbct Ha pa3BHTHe CTaunn h cnop napa3HTa Toxce 
ouHoro Tnna. 

Y MHKpocnopHflHH Cylindrospora fasciculata b xhpobom Tene jihhhhok xnpoHOMyca 
Macropelopia sp. (Larsson, 1986) h y Ameson michaelis b MycKyjiaType Bbicuinx paKOo6- 
pa3Hbix (Weidner, 1970) MeMOpaHbi IH3P OKpyxaiOT TOJibKO MepoHTbi, BOKpyr ctbxihh 
CnopOrOHHH OHH OTCyTCTByiOT. 

3th ^aHHbie roBopaT o tom, hto caMan MHoroHHCJieHHaa rpynna MHKpocnopnuHH, 
SBOJHOUHOHHpoBaBinaH napajuiejibHO c pa3HbiMH rpynnaMH 6ecno3BOHOHHbix xo3aeB, Bbi- 
3biBajia y hhx pa3JiHHHbie oTBeTHbie peaKUHH, hto Haunio BbipaaceHHe b o6pa30BaHHH 
pa3HOo6pa3Hbix no Mopc|)OJiorHH FIB. 

FIB MHKpocnopH^HH, napa3HTHpyK)uiHx y upyrnx npoTHCTOB, o6pa3yeTCH nouo6HO FIB 
MHornx HJieHHCTOHornx. TaK, y pa3BHBaiomeHCfl b rperapHHax MHKpocnopHUHH Metchni- 
kovella wohlfarthi FIB orpaHHneHa uByMfl MeM6paHaMH, npnneM HapyxHaa MeMOpaHa 
c pnOocoMaMH o6pa3yeT euHHoe uenoe c LLI3P kjictkh xo3HHHa (Hildebrand, 1974). To 
xce ycTaHOBjieHo h ujih upyroro BHjia — M. spionis. MHKpocnopnuHfl Amphiamblys laubieri 
b rperapHHe OKpyxcaeTca pauaMH nnocKHx uncTepH LLI3P, He CMbiKaioiunxca upyr c upyroM 
(Desportes, Theodorides, 1979). 

HajiHHne nB npn MHKpocnopHUH03e y pa3Hbix xcHBOTHbix npeucTaBjieHO b Ta6ji. 1 h 
2. Pa3BHTHe B nB yCTaHOBJieHO JUIH 20 (MOHOTHnHHHbIX HJIH C HeMHOTHMH BH^aMH) pOJJOB 
MHKpocnopHj^HH H3 157 H3BecTHbix napa3HTOB xcHBOTHbix pa3Hbix ypoBHen opraHH3auHH. 
nB «KJiaccHHecKoro» Tnna, BepoaTHO, CBOHCTBeHHbi TOJibKO pouy Encephalitozoon, 
BaKyojiH, o6pa30BaHHbie 3P kjictkh xo3HHHa (BTopHHHbie BaKyojin), 3aperHCTpnpoBaHbi y 
xcHBOTHbix Bcex ypoBHen opraHH3auHH: ot npocTeHinnx uo MJieKonHTaiomHX. 

nepBoe, hto OpocaeTCH b ma3a npn aHajiH3e TaOjinu, sto ocoGchhocth jioKajiH3auHH 
MHKpOCnopHflHH, BbI3bIBaK)mHX B KJieTKBX X03HHHa pa3HOrO CHCTeMaTHHeCKOrO nojioxce- 
hhh o6pa30BaHHe nB. TaK, Mbi bhuhm, hto y OojibinHHCTBa HJieHHCTOHornx 3Ta OTBeTHan 
peaKUHH xapaKTepHa juih kjictok snHTejina nniueBapHTejibHoro TpaKTa hjih, KaK y 
paKoo6pa3Hbix, naHKpeaca — npOH3BouHoro Toro ace snHTejiHH. Hmchho 3Ta oco6eH- 
HOCTb 6buia OTMeneHa BopoHHHbiM (1999) npn aHajiH3e OTBeTHbix peaKUHH pa3Hbix 
xcHBOTHbix Ha 3apaxceHHe MHKpocnopnuHHMH. B Tex xce cjiynanx, Korua napa3HTbi 
pa3BHBaiOTCH b upyrnx TKaHHX, nB HMeeT jih6o HeTHnHHHoe CTpoeHHe (HanpHMep, 
b Mbiinuax), jih6o orpaHHHHBaeT TOJibKO onpeuejieHHbie CTaunn pa3BHTHH napa3HTa 
(HanpHMep, b xca6pax). 

Y pbi6 nocjieuHHH BapnaHT BCTpenaeTca peuKO, bo3mo)kho, BCjieucTBHe jioKajiH3auHH 
MHKpOCnopHUHH o6bIHHO B MblLUCHHOH H COeUHHHTeJIbHOH TKBHflX. B 3TOM OTHOLUCHHH 
HHTepeceH pou Loma , y KOToporo b nB 3aKjnoHeHbi TOJibKO craunn cnoporoHHH. npn 
hbjihhhh nB h nocjieuyiomeM o6pa30BaHHH kcchomm cnjibHOH rnnepTpo^HH nopaxceHHOH 
KJICTKH He npOHCXOUHT. 

TenjioKpoBHbiM (nTHuaM, MjieKonHTaioiuHM) CBOHCTBeHHbi BHUbi poua Encephalitozo¬ 
on - eUHHCTBeHHbie npeUCTaBHTeJIH MHKpOCnOpHUHH, KOTOpbie pa3BHBaiOTCfl B THnHHHOH 

nB b TKaHHX KHineHHHKa, a TaK)Ke b noHKax, cepuue, M03re, Kyua ohh nepeHOCHTca tokom 
KpOBH. B nB, aHajiorHHHOH btophhhoh BaKyojiH kokuhjihh, pa3BHBaeTCH Vittaforma. 
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OCOEEHHOCTH OOPMHPOBAHHfl nAPA3HTOO>OPHbIX BAKYOJIEH 
B KJIETKAX PA3HbIX TKAHEH HACEKOMbIX 


npH cpaBHHTejibHOM aHajiH3e OTBeTHbix peaxunn KJieTOK pa3Hbix TKaHew HaceKOMoro- 
X03HHHa Ha 3apaXCeHHe MHXpOCnOpHflHflMH 6bIJIH HCn0JIb30BaHbI 3JieKTpOHHO-MHKpOCKO- 
nHHecKHe aaHHbie no npaMOxpbuibiM — ^BynaTHHCTOMy CBepnxy Gryllus bimaculatus , 
3apaxceHHOMy Nosema grylli, a3naTCxon capaHne Locusta migratoria , 3apaaceHHOH N. lo- 
custae , h HemyeKpbiJibiM — 03hmoh Agrothis segetum h xanycTHOH Mamestra brassicae 
coBKaM, 3apaxceHHbiM Vairimorpha antheraeae , h xanycTHOH 6ejiflHxe Pieris brassicae , 
3apaxceHHOH K mesnili (Sokolova e. a., 1996). 

H3yneHHe tohxhx naTOJiornHecxnx H3MeHeHHH noxa3ajio, hto xjictxh pa3Hbix TxaHen 
oxmoro h Toro ace xo35MHa no-pa3HOMy pearnpyiOT Ha HHBa3Hio napa3HTaMH. Tax, xma 
N. locustae Han6ojiee xapaxTepHa jioxajiH3auHa b xneTxax acnpoBoro Tena, nae CTa^nn 
3TOrO BHfla pa3BHBaiOTCfl B npHMOM XOHTaXTe C UHTOnJia3MOH XJieTXH X03HHHa Ha 
npoTHxceHHH Bcero acn3HeHHoro unxjia. B cjiyHaax ace BbiaBJieHHa MHxpocnopnflHH b 
reMOUHTax cnopoHTbi, cnopoGnacTbi h cnopbi oxpyacaiOTca aonojiHHTejibHOH MeM6paHOH, 
cxoxmon c MeM6paHOH riB (pnc. 3, a , 6\ cm. bxji.). Vairimorpha antheraeae pa3BHBaeTca 
b acnpoBOM Tene h xhuichhom snHTejinn cobox oSbimho b npaMOM xoHTaxTe c xjieTXOH 
xo3HHHa, oflHaxo b HexoTopbix cjiynaax, name b SHTepouHTax, CTa^nn h cnopbi napa3HTa 
oxpyacaiOTca ynjiomeHHbiMH uncTepHaMH 3P, o6pa3yiOLUHMH 3aMXHyTbie Boxpyr napa3HTOB 
npocTpaHCTBa (pnc. 3, e, z). B xneTxax acnpoBoro Tejia ryceHnu cobxh CTa^nn V, anthe¬ 
raeae Taxace oxpyacaioTca HecxojibXHMH cjiohmh MeM6paH 3H,aonjia3MaTHHecxoH ceTH. 
Taxaa cjjyHXUHOHajibHaa I1B 3axjnoHaeT b ce6e xax pa3BHBaK>mneca, Tax h 3aBepmaiomHe 
pa3BHTHe CTa^HH napa3HTa. 

OCOBEHHOCTH PEAKUHH KJIETOK HACEK0M0T0-X03HHHA 
HA 3APA2KEHHE «CBOHMH» H «HY}KHMH» nAPA3HTAMH 

B CBa3H c noHexoM ^onoJiHHTenbHbix napaxceHHbix xo3aeB, yao6Hbix j\nx jia6opaTop- 
Horo pa3Be,aeHHa MHxpocnopnjiHH, 6buiH npoBejieHbi sxcnepnMeHTbi no 3apaaceHHio 
HacexoMbix He CBOHCTBeHHbiMH hm BHjiaMH MHxpocnopnflHH. riapa3HTaM npexuiarajin xax 
cncTeMaTHHecxH 6jiH3xne, Tax h cncTeMaTHHecxn aajiexne ot ecTecTBeHHoro xo3flHHa 
BHAbi HacexoMbix. 3apaaceHHe CHHTajin ycneuiHbiM, ecnn MHxpocnopHflHa b hobom xo3flHHe 
pa3BHBajiacb ao cnop, h sth cnopbi 6buin HHBa3HOHHbi. Tax xax y aonojiHHTeJibHbix 
HacexoMbix-xo3aeB 6buin H3BecTHbi co6cTBeHHbie bh^i MHxpocnopnxiHH, MaTepnan npn 
ycneuiHOM 3apaaceHHH $HXCHpoBajiH juih H3yHeHna oco6eHHOCTen tohxoto CTpoeHna cnop 
h HfleHTHcjjnxauHH BH^a napa3HTa (KpbuiOBa, Hccn, 1987; KpbiJiOBa, HypacaHOB, 1989). 
B xanecTBe noGoHHoro 3cj3c£>exTa Mbi nojiyHHJin MaTepnajibi njix cpaBHeHna OTBeTHbix 
peaxunn xjieTOX HacexoMbix-xo3aeB Ha 3apaaceHne «cbohmh» h «nyacHMH» napa3HTaMH, 
pe3yjibTaTbi xoToporo npeucTaBjunoT HHTepec una noHHMaHna pojin Taxon otbcthoh 
peaxunn xjieTxn xo3flHHa Ha 3apaaceHne MnxpocnopnunjiMH, xax o6pa30BaHne nB. 

B onbiTax ncnojib 30 BaHbi 3 Bnua MHxpocnopnunn: Nosema maroccanus , Vairimorpha 
mesnili n Anncaliia meligethi (Nosematidae) n 4 Bnua HacexoMbix: MapoxxaHCxaa capaHna 
Dociostaurus maroccanus , HTajibHHCxnn npyc Calliptamus italicus (Orthoptera), pancoBbin 
UBeToeu Meligethes aeneus (Coleoptera) n xanycTHaa 6ejiaHxa Pieris brassicae (Lepidop- 
tera). Ouhh H3 H3yneHHbix HaMH bhuob MHXpocnopnunn othochtca x pouy Nosema , pou 
Anncaliia HeuaBHO BbiueneH H3 poua Nosema n 6jih30x eMy no CBoen 6nojiornn (Hccn n 
up., 1993). Pou Vairimorpha , xax noxa3aHO nocjieuHHMH MOJiexyjiapHO-6noJiorHHecxHMH 
HCCJieAOBaHnaMH rRNK, Taxace 6jih30x H03eMaM H3 Hemyexpbuibix (Weiss, Vossbrink, 
1999). Bee sth Bnubi othocatch x $opMaM, b HopMe pa3BHBaioiUHMCfl b npaMOM xoHTaxTe 
c uHTonjia3Mon xjieTxn xo3aHHa h Bbi3biBaiomHM cxouHbie H3MeHeHHa b yjibTpacTpyxType 
HHBa3Hp0BaHHbix xjieTOX (Sokolova e. a., 1996). 

B cepHH onbiTOB, npOBeueHHbix c MHXpocnopnunen N. maroccanus , cpaBHHBajiacb 
OTBeTHaa peaxuna xjieTOX cneuncJjHHHoro h AByx He CBOHCTBeHHbix napa3HTy xo3aeB: 
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oflHoro — CHCTeMaTHHecKH 6jiH3Koro, a jtpyroro — CHCTeMaTHHecKH jtajieKoro «CBoeMy» 
xo35iHHy, cm. cxeMy onbiTa 1. 


llapa3HT N. maroccanus 


Dociostaurus maroccanus 
(Orthoptera) cneunc|)HH- 

HblH X035IHH 


Calliptamus italicus 
(Orthoptera) hccbohct- 

BeHHblH X035IHH, 6JIH3KHH 
CHCTeMaTHHecKH 


Pieris brassicae 
(Lepidoptera) hccbohct- 

BeHHblH X035IHH, JtaJieKHH 
CHCTeMaTHHecKH 


B cepHH onbiTOB c A. meligethi j\nn «nyxcoro» xo3«HHa — KanycTHOH 6ejiflHKH 
cpaBHHBajiacb peaKUHfl kjictok Ha CBoero ( V. mesnili) h nyxcoro (A. meligethi) napa3HTOB. 
KpoMe Toro, moxcho 6 buio cpaBHHTb peaKitnio Ha ojtHoro h Toro xce napa3HTa KaK CBoero 
xo3flHHa — xcyKa, TaK h He cbohctbchhoto jtajieKoro CHCTeMaTHHecKH xo35iHHa — ryceHHit 
HemyeKpbuioro, cm cxeMy onbiTa 2. 

llapa3HT V. mesnili llapa3HT A. meligethi 


Meligethes aeneus 

CneitHCjDHHHblH 

X035IHH 


Pieris 

CneitHCjDHHHblH 

X035IHH 


brassicae 

i 

HeCBOHCTBeH- 
HblH X035IHH 


riocjie perncTpaitHH ycneuiHoro 3apaxceHH5i no 3JieKTpOHorpaMMaM aHajiH3HpOBajiH 
naTOJiorHHecKHe H3MeHeHH5i b SHTepoijHTax pa3Hbix xo35ieB. fljia cpaBHeHHfl OTBeTHbix 
peaxitHH Ha 3apaxceHHe MHKpocnopnjtHflMH Nosema maroccanus H3 MapoKKaHCKOH capaH- 
hh y ecTecTBeHHoro h CHCTeMaTHHecKH 6jiH3Koro eMy xo35iHHa H3yneHbi ocoSchhocth 
naTOJiorHH kjictok y HTajibflHCKoro npyca h MapoKKaHCKOH capaHHH. CpaBHHTejibHbiH 
aHajiH3 3JieKTpoHorpaMM noKa3aji, hto naTOJiorna kjictok HTajibflHCKoro npyca 6buia 
BbipaxceHa He HaMHoro cnjibHee, neM y MapoKKaHCKOH capaHHH: 30Ha H3MeHeHHOH 
UHTonjia3Mbi BOKpyr napa3HTOB 6buia HecKOJibKO mnpe y HecBOHCTBeHHoro xo35iHHa. 

Pa3JlHHH« B peaKUH^X KJICTOK OTHeTJIHBee npOaBHJIHCb npH 3apaXCeHHH MHKpOCnOpH- 
jtnaMH HacexoMoro, CHCTeMaTHHecKH jtajieKoro ot ecTecTBeHHoro xo35iHHa. ryceHHitbi 
HemyeKpbuioro — KanycTHOH 6ejuiHKH 6buiH ycnemHO 3apaxceHbi MHKpocnopnjtHflMH 
A. meligethi H3 xcyKOB h N. maroccanus H3 MapoKKaHCKOH capaHHH. PiHTepecHO, hto 
3apaxceHHe sthmh «nyxcHMH» juia nemyeKpbuibix napa3HTaMH nponcxojtHJio TOJibKO Ha 
c})OHe 3apaxceHHH ryceHHu CBoen MHKpocnopnjtHeH V. mesnili. Yxce npn npocMOTpe 
nojiyTOHKHx cpe30B 6buio bhjxho, hto ojihh rpynnbi cnop h CTajtHH napa3HTOB pacnpejte- 
junoTca jtH({xf)y3HO b uHTonjia3Me SHTepoitHTOB, b to BpeMfl KaK jtpyrne rpynnbi HaxojjflTCfl 
b neTKO jiOKajiH30BaHHbix npocBeTjieHHbix ynacTKax HHTonjia3Mbi Tex xce kjictok (pnc. 4, a\ 
CM. BKJI.). 3jieKTpOHHO-MHKpOCKOnHHeCKHH aHajIH3 Cpe30B nOKa3ajI, HTO np^MOH KOHTBKT 
c UHTonjia3MOH KjieTKH xo35iHHa coxpaH^iOT CTajtHH V. mesnili (pnc. 4, 6), b to BpeMfl KaK 
CTajtHH A. meligethi h N. maroccanus H3 npaMOKpbuibix 3aKjnoHeHbi b BaKyojin, orpaHH- 
neHHbie ojihoh MeM6paHOH hjih MHorocjiOHHbiMH o6ojiOHKaMH (pnc. 4, e, z). 


3AKJIIOHEHHE 

06o6maeMbie b stoh CTaTbe aaHHbie no napa3HTO(}x)pHbiM BaKyojiflMH (FIB) y MHKpo- 
CnopHJtHH 6a3HpyiOTCa HCKJIIOHHTeJIbHO Ha MOpcJjOJIOrHHeCKOM (CBeTO- H SJieKTpOHHO- 
MHKpocKonHHecKOM) aHajiH3e jiHTepaTypHbix hctohhhkob h pe3yjibTaTOB co6cTBeHHbix 
nccjiejtOBaHHH, nocKOJibKy cpaBHHTejibHbix MaTepnajiOB no cj)H3HOJiorHH h 6hoxhmhh 
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napa3HTapHbix chctcm c ynacTHeM MHxpocnopnjiHH noxa HeT. Ojmaxo npoBejieHHbiH HaM 
aHajiH3 no3BOJiHeT cjiejiaTb paji o6o6meHHH. 

FIB, o6pa3yiomaHCH b xanecTBe otbcthoh peaxunn kjictkh Ha 3apaxceHHe MHxpocno- 
pnflHHMH y xHBOTHbix pa3Hbix ypoBHen opraHH3auHH, npeACTaBjiaeT co6oh cxopee 
HCKJHoneHHe, neM npaBHjio, Tax xax oxBaTbiBaeT b xaxcjiOH rpynne napa3HTOB He3HaHH- 
TejibHbiH npoueHT c})opM. 

FIB MHKpocnopHAHH ( 3 a HCKjnoHeHHeM, bo3moxcho, Encephalitozoon spp.) He roMOJio- 
rHHHa FIB jjpyrnx npocTeHiiiHx, hto MOxeT 6biTb cjiejjCTBHeM hx yHnxajibHoro cnocoGs 
npOHHKHOBeHH^ B XJieTXy X035IHHa. Il03T0My JIK)6a^ H30J1HUHH 3THX napa3HTOB MeM6pa- 
HaMH KjieTKH xo35iHHa ot ocTajibHoro o6i>eMa ee uHTonjia3Mbi c HjipoM, xoTopaa Ha6jno- 
aaeTCfl Ha OTjiejibHbix 3Tanax hjih b TeneHHe Bcero XH3HeHHoro uHKjia napa3HTa, paccMaT- 
pHBaeTca b HacToamee BpeMfl xa k FIB. 

JIB MHxpocnopHflHH, 3 a HCXJiioHeHHeM Encephalitozoon spp., y Bcex ocTajibHbix bhaoe 
c{)opMHpyeTCH xax jiepHBaT 3P. OopMHpoBaHHe Taxon OTBeTHOH peaxunn, Ha6jnouaeMofi 
bo Bcex rpynnax xo35ieB ot npoTHCTOB uo npHMaTOB, moxcho o6i>5iCHHTb npeucymecTByio- 
LUHM MexaHH3MOM yCHJieHHfl CHHTeTHHeCXHX npOUeCCOB B 30He XJieTXH, 3BH5ITOH napa3H- 
TaMH, xax 3TO npOHCXOAHT B aXTHBHO CHHTe3HpyK)LUHX XJieTXaX. 

BblAeJIHKDTCH TpH OCHOBHbIX THna FIB, HHAyUHpyeMbIX pa3HbIMH MHXpOCnOpHAHHMH 
a) Baxyojib, 3axjnoHaioma5i Bee CTaunn Encephalitozoon spp. b xjieTxax MjiexonnTaiomHx 
c 3aMXHyTOH MeM6paHHOH o6ojiohxoh, npeunojioxHTejibHO nponcxojuimeH ot njia3MajieM- 
Mbi XJieTXH xo3HHHa; 6) Baxyojib, o6pa3yeMafl b xojiojuioxpoBHbix no3BOHOHHbix (pbi6ax) 
c 3aMXHyTOH MeM6paHHOH o6ojiohxoh — AepHBaTOM 3P, 3axjnoHaiomafl napa3HTOB m 
BceM npoTHXceHHH pa3BHTHH hjih TOJibxo bo BpeMfl cnoporoHHH; b) Baxyojib, orpaHHHeHHa^ 

AByXCJIOHHOH MeM6paHOH, HaCTO OpHaMeHTHpOBaHHOH pH6oCOMaMH - AepHBaTOM 3P 

b xjieTxax npoTHCTOB, 6ecno3BOHOHHbix h MjiexonHTaiomHX (b nocjieuHeM cjiynae npv 
3apaxceHHH BHuaMH, poucTBeHHbiMH napa3HTHpyx)LUHM b 6ecno3BOHOHHbix h npeunojioxcn- 
TeJibHO ot hhx nepeuiejiiiiHMH x napa3HTHpoBaHHio b TenjioxpoBHbix). KpoMe sthx Tpe> 
THnoB onncaHbi FIB c oGojionxaMH coBepmeHHO hhoto CTpoeHHH. BnocjieucTBHH, xonu 
6yueT ycTaHOBJieHo, xaxne opraHejuibi ynacTByioT b hx o6pa30BaHHH, CTaHeT hcho, moxchc 
JIH OTHeCTH HX X OflHOMy H3 OCHOBHbIX THnOB. 

MopcjxxriorHHecxoe pa3HOo6pa3ne FIB (hjih hx aHajioroB) y MHxpocnopnuHH nc 
cpaBHeHHio c ApyrHMH BHyTpnxjieTOHHbiMH napa3HTaMH, bo3moxcho, oG^flCHfleTCfl TeM, htc 
sbojhouhh MHxpocnopHAHH xax napa3HTOB npoTexajia ouHOBpeMeHHO c SBOJiiounen pa3Hbi> 
CHCTeMaTHnecxHX rpynn >KHBOTHbix-xo35ieB xax npHMHTHBHbix, Tax h BbicoxoopraHH30 
BaHHbix h, cjiejiOBaTejibHO, HMeiomHx caMbie pa3Hoo6pa3Hbie 3amHTHbie peaxunn, b tc 
BpeMH xax upynie BHyTpnxjieTOHHbie napa3HTbi «ocbohjih» xo35ieB, othochiuhxch x ouhom} 
hjih He6ojibiuoMy nncjiy THnoB xchbothbix. 

B 6ojibuiHHCTBe cjiynaeB FIB oxpyxaeT napa3HTOB b TeneHHe Bcero npe6biBaHH5 
b xjieTxe. OjiHaxo onncaHbi cjiynan ee o6pa30BaHHfl TOJibxo b onpeuejieHHbin nepnoj 
pa3BHTH« napa3HTOB: jih6o Boxpyr MepoHTOB, jih6o Boxpyr CTauHH cnoporoHHH, jih6o (npp 
CJIOXCHOM UHXJie pa3BHTH«) BOXpyr CTajJHH TOJIbXO OJIHOrO H3 3TanOB pa3BHTHH. FIOCJiejIHe( 
C03AaeT onpejiejieHHbie TpyuHOCTH npn HueHTHcJwxauHH npnHajuiexcHOCTH o6ojionex 
oxpyxcaiomHX MHxpocnopnuHH, Tax xax MopcJiojiorHHecxH o6ojiohxh FIB h cnopoc{)opHbi> 
ny3bipbxoB TpyjjHO pa3JiHHHMbi, oco6eHHO ecjiH nepBbie o6pa3yiOTC5i b nepnou cnoporoHH* 
napa3HTOB h He HecyT ph6ocom, a nocjieuHne cJiopMnpyioTCfl yxce Ha CTaunn MepoHTOB. 

OopMHpoBaHHe FIB (xax ycTaHOBJieHo ujia HJieHHCTOHornx) o6ycjiOBJieHo npHHajiJiexc 
HOCTbK) HHBa3HpOBaHHOH XJieTXH X OnpeACJieHHOMy THny TXaHH! B OnHCaHHbIX HaME 
cjiynaax pa3BHTne MHxpocnopHAHH b xjieTxax xcnpoBoro TeJia hjih b MycxyjiaType Hace 
XOMbIX npOXOAHT B np^MOM XOHTaXTe C UHTOnJia3MOH XJieTXH X035IHHa, a B SnHTeJIHaJIbHbl) 
xjieTxax XHUieHHHxa hjih b 3amHTHbix xjieTxax reMOJiHMcJibi — b napa3HTOcJ)opHOi 
BaxyojiH. TaxHM o6pa30M, oahh h tot >xe bha MHxpocnopHAHH MOXceT pa3BHBaTbca i 
npHMOM H OnoepeAOBaHHOM XOHTaXTe C UHTOnJia3MOH XJieTXH X03HHHa. 

FIB MOxceT B03HHxaTb xax peaxuHH XJieTXH HecneuncJiHHHoro xo3HHHa Ha BHejipeHH< 
«HyXCOH» MHXpOCnopHAHH. MOXCHO npejinOJIOXCHTb, HTO 3TO OAHH H3 3amHTHbIX MexaHH3 
mob, HanpaBjieHHbix Ha orpaHHneHHe xpyra xo35ieB AaHHoro napa3HTa. B to xce BpeMH sto' 
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(})aKT MOXCHO TpaKTOBaTb B nOJlb3y Toro, HTO HaJIHHHe nB y MHKpOCnopHflHH MO^CeT 6bITl 
CBHfleTeJlbCTBOM He^aBHHX H MeHee COBepiIieHHbIX B3aHMOOTHOLLieHHH C XCHBOTHbIM 
X03AHH0M. 

3KcnepHMeHTajibHoe 3apaxceHHe MHKpocnopnflHflMH HecneuHc})HHHoro xo3flHHa, xyjib 
Typbi KJieTOK TKaHew hjih opraHOB, He 3apaxaeMbix hmh b ecTecTBeHHOM xo3flHHe, Moxce' 
jjaBaTb HCKaxceHHbie npextcTamieH ha 06 oco6chhoct5ix napa3HTO-xo3flHHHbix B3aHMOOTHO 
IIieHHH eCTeCTBeHHOH CHCTeMbl. 

HccjieaoBaHHfl nacTHHHo nojmepxcaHbi rpaHTaMH POOH 97-04-48383 h OU11 «Hhtc 
rpauHH» AO 139. 
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ON THE PARASITOPHOROUS VACUOLE OF MICROSPORIDIANS 
I. V. Issi, Yu. Ya. Sokolova, V. N. Voronin 
Key words: Microsporidia, parasitophorous vacuole, ultrastructure. 

SUMMARY 

The comparative analysis of the ultrastructure of various types of parasitophorous vacuoles (PV) 
induced by microsporidians is given. The data on the occurrence of PV in the hosts belonging to 
different systematic phyla are summarised. 

It is concluded, that the formation of PV around microsporidians might take place either in 
certain parasite species or in the special type of the invaded cells, or could be connected with the 
development in the unspecific host. 

The variety of fine structure of PV might be explained by an extremely broad range of hosts 
(from protists to mammalians), with different level of development of their immune system (defence 
reactions). 

Three basic types of PV are proposed according the organization of their envelopes (walls): (1) 
a single membrane originated from the host cell plasmalemma (hosts: Aves and Mammalia); (2) a 
single membrane derived from the host ER (hosts: Pisces); (3) a single- or double-membrane host 
ER (hosts: protists, invertebrates and animals of other systematic groups). 

It was assumed that the formation of the PV around microsporidians reflects more primitive 
host-parasite interactions, than the development of the parasite in a direct contact with the host cell 
cytoplasm. 
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BKJieuKa k cm. Hccu M. B. u dp. 



Phc. 2. ToHKoe cTpoeHHe napa3HTO(J)opHOH BaKyojiH MHKpocnopHitufi y 4jieHHCTOHornx. 

a — aflHnoUHT jihmhhkh Chironomus plumosus, 3apaaceHHbiH Striatospora chironomi', 6 — Mo.no/ibie cnopbi S. chironomi 
b cnopo^opHOM h napa3HTo4)opHOM ny3bipbKax; e — mccto KOHTajcra o6o;ioMeK /iByx cnopo^opHbix ny3bipbKOB h 
FIB .S’, chironomi , ^ — ^parMeHT FIB Glugoides intestinalis H3 ziac^iHHH. Macmia6Han JiHHeHKa Ha: a — 1 mkm, 6 — 0.5, 

e — 0 . 2 , e — 0.25 mkm. 

06o3HaMeHHfl Taxue ace, xax Ha puc. 1 

Fig. 2. The ultrastructure of the microsporidian parasitophorous vacuoles in Arthropoda. 




Phc. 2 (npodo/ufcenue). 





Pmc. 3. OTBeTHbie peaKUMH foictofc pa3Hbix tmitiob Ha BHe^peHMe MMicpocnopH^WH. 

a — cnopa Nosema locustae b a^nnouMTe Locusta migratoria ; 6 — cnopbi N*. locustae b reMOume L. migratoria, OKpyxeHbi 
MeMSpanoM 6e3 ph6ocom; e — rpynna MepOHTOB m cnopo6;iacTbi Vairimorpha antheraeae b 3HTepounTe ryceHMUbl 
cobkm; e — rpynna MepOHTOB n cnopoSjiacTbi V. antheraeae b 3HTepounTe, H3o;inpoBaHHbie ot unTon;ia3Mbi k/ictkm 
xo3KMHa. MacujTa6Hafl jinneMKa paBHa Ha a—e — 0.5 mkm. 

06o3Ha4eHHfl TaKMe xe, KaK Ha pwc. I. 

Fig. 3. The defence reactions of the various type of host cells on the microsporidian invasion. 
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Pmc. 4. OTBeTHbie peaKUHH oeTOK o^hoh TKaHH (oHTepouHTOB) Ha BHejipeHHe «cbohx» h «ny>KHx» 

MHKpOCnOpHilHH. 

a — 3riHTeJiMH cpeaHefi khllikh rycenMUbi KanycTHOM SejiflHKM, 3apaxeHHOM Vairimorpha mesnili h Anncaliia meligethi\ 
6 — 3HTepOUHT CO CTaaMUMH «CBOeM» MHKpOCnOpHJIMM; 6 — 3HTepOUMT CO CTaiJMHMM «H>QKOH» MHKpOCnOpHJIMM; ^ — 
SHTepoUHT KanycTHOM 6 c;ihhkh co CTaanaMH h cnopaMM «ny)KOM» Nosema maroccanus, oKpyaceHHbiMH MHorocjioH- 
HblMH MeM6paHaMM KJieTKM. MaciUTa6Hafl JiMHefiica paBHa Ha: <3 — 50 mkm, 6 — 2, e — 5, ^ — 1 mkm. 

06o3HaHeHHH TaKMe ace, KaK Ha pwc. 1 

Fig. 4. The defence reactions of the enterocytes on the invasion of specific and nonspecific microsporidian 

species. 




